Behavioral and psychological symptoms of dementia (BPSD) lead to functional impairment in patients with dementia and caregiver distress. Non-pharmacological treatments of BPSD have gained increasing attention since the use of pharmacological methods has been found to be associated with negative consequences and risks. Behavioral management of BPSD is one of the non-pharmacological treatment approaches that has been utilized in psychosocial treatment programs. Behavioral strategies have also been used in the treatment of caregiver distress and depression. This paper is based on a comprehensive search of literature in PubMed/MEDLINE and Scopus. It reviews the literature to evaluate the efficacy and utility of behavior management in helping with reduction of problem behaviors along with psychological distress in caregivers of patients with dementia. Evidence indicates that despite limitations in the studies, incorporation of behavioral management strategies into the care of patients with dementia is beneficial to caregivers as well as dementia patients. 
INTRODUCTION
Behavioral and psychological symptoms (BPSD) of dementia affects up to 90% of all patients with dementia at some point in their illness. 1 These symptoms include agitation, depression, apathy, repetitive questioning, aggression, sleep problems, wandering, psychosis and a variety of socially inappropriate behaviors. 2 Management of BPSD has become more complicated by the fact that risk and safety factors have been found to be associated with pharmacotherapy which has resulted in their use being limited. 3 Non-pharmacological interventions have been recommended as the preferred first line management for BPSD except in emergency situations where there are imminent dangers or safety concerns. 4, 5 Caregivers of patients with dementia are particularly impacted by the neuropsychiatric symptoms of dementia and it has been found to be associated with caregiver distress, depression and burden. 6, 7, 8, 9 This factor has often been implicated as the cause of early institutional placement of patients with dementia. 10 Developing treatment programs that effectively target BPSD and also help with caregiver distress is a challenge. This can be more difficult in community settings where the primary caregivers are family members with diverse backgrounds. Research has indicated that nonpharmacological interventions, with multiple components, that are tailored to the needs of the patient and delivered by caregivers are efficacious in reducing the frequency and severity of BPSD as well as caregiver distress. 11 Similarly interventions for reducing caregiver distress that use structured training programs in problem solving skills which include the patient as well has been found to lead to more significant benefits in caregiver distress. 12, 13 Behavior management includes a variety of behavioral interventions, such as problem solving, communication training, cognitive restructuring, token economy and individualized behavioral reinforcement strategies 14 . They typically include caregivers and utilize one or more of the behavioral strategies in a structured program. This paper examines the efficacy of behavior management in reducing problem behaviors in patients with dementia and reducing distress and burden in their care givers. It is based on a search of literature in PubMed/MEDLINE (going back to 1946) and SCOPUS (going back to 1960). The search terms used were "Dementia/psychology" "Dementia/therapy", "Behavior Therapy" "Behavioral Symptoms", "Behavior Management", "Caregivers" "Nursing Staff" "Randomized Controlled
Trial" "Systematic review" and "Meta-Analysis". The studies included: (i) were randomized controlled trials (ii) utilized behavior management strategies to modify BPSD (iii) utilized behavior management strategies to modify BPSD and also caregiver distress or depression. 
Behavior Management directed at Problem Behaviors in Patients with Dementia
A number of randomized controlled trials (RCT) have been carried out which have involved training caregivers in the application of behavioral strategies to reduce problem behaviors in patients. Some of the studies have also examined the impact of the behavioral training on caregiver well-being. Teri et al developed the community based Seattle protocol which involves training caregivers in the behavioral approach in problem solving using the ABC (antecedent-behavior-consequences) paradigm and the application of strategies to improve mood of patients. In an initial study the two behavioral interventions were compared for efficacy to an equal duration care condition and a wait list control condition. 15 Patients and caregiver pairs were assigned to one of the four conditions and assessed at pre and post treatment and again at 6 month by interviewers blinded to treatment assignment. Caregiver depression and burden was also assessed. Seventy two patient-caregiver pairs completed the study. Patients in both behavioral conditions showed significant improvement, in depression symptoms which was maintained at 6 months. Caregivers in the two behavioral management conditions also showed significant improvement in their own depressive symptoms while those in the other two control conditions did not. This study highlights the fact that although the intervention did not target the caregivers directly it resulted in significant reduction of caregiver depression levels. It is likely that the increased skill in patient management and the improved depression in the family member accounted for the positive caregiver results. 15 Despite the small sample size, aspects of the study such as blinded interviewers, randomization and control conditions add significance to the study findings.
Gormley et al., 16 carried out a RCT to evaluate the efficacy of a four session community based behavior management training program for family caregivers which targeted aggressive behaviors in 62 patients with dementia. The training program consisted of dementia education and training of caregivers in functional analysis based behavioral interventions targeting care recipient's aggressive behaviors. The control group had a similar number of sessions with discussions on care related issues. Post treatment assessment was carried two weeks after the intervention by a researcher blinded to group assignment. No significant differences in aggression scores were found between behavior management and control groups but adjusting for baseline differences indicated a trend towards a reduction in aggressive behavior in the behavior management group. There was no significant difference in caregiver burden. The relatively small sample size and brief behavioral program could account for the limited reduction of aggressive behaviors in the patients. However the complex nature of aggression in dementia which is an interaction of the neurobiological, environmental and psychological factors could also have contributed to the modest results.
Huang et al., carried out a RCT on 59 family based care givers in the community utilizing an intervention program which involved functional analysis to help identify negative environmental stressors that could be triggering problem behaviors and provision of appropriate environmental support. 17 The intervention based on the Progressively Lowered Stress Threshold Model (PLST) was tailored to the individual needs of the caregivers in the community. 18, 19, 20 The intervention consisted of two in-home care giving training sessions, followed by weekly telephone consultations for two weeks. The training sessions included a thorough assessment of the patient, their environmental safety and stimuli. The investigator worked with the caregiver to identify target behaviors and developed plans of action based on the PLST model. The weekly phone calls evaluated progress and further guidance was provided. The control group received educational materials and social telephone follow-ups every two weeks. Follow up evaluations carried out in the third and fourth month indicated that in the case of the experimental group there was significant improvement in caregivers' self-efficacy in managing behavior problems and in the number of the problem behaviors in the dementia subjects. The physically aggressive behaviors showed a decreasing trend but did not reach significance. The results of this RCT indicate positive outcomes for both the patients and their caregivers. Larger sample size and longer period of program application and follow up would have been helpful to determine if the benefits were maintained or even improved more over time in the treatment group.
Huang et al., carried out a second study along the same lines as his earlier study but had follow up consultations for a longer period of 6 months. 21 It was a single blinded RCT with 129 caregiver and patient dyads to examine the efficacy of the individualized, home-based training program. The control group received written educational materials and social telephone calls. The training program was guided by the Progressively Lowered Stress Threshold (PLST) model and the Antecedent Event-Behavior-Consequence Analysis (ABC) theory. The training program for the treatment group consisted of two sessions of training by research nurses which was followed by monthly consultations for 6 months. Assessments were made for patients' behavioral problems and caregiver preparedness, competence, and self-efficacy in managing behavioral problems at baseline and then at 2 weeks, 3 months and 6 months after the program was completed. The program resulted in significant reduction of overall problem behaviors and the probability of physically aggressive behavior for patients in the intervention group decreased from 0.27 to 0.12. Family caregivers who received the training were found to have better preparedness, competence and overall self-efficacy at 3 months than those in the control condition. The growth rate by treatment interaction effect was significant for caregiver competence and overall self-efficacy for managing behavioral problems. The study has some limitations, such as, the outcome variables being reported by the caregivers and same research nurse who carried out the intervention also being involved in the outcome assessment. However this study has demonstrated that an ABC paradigm and PLST based behavior management program carried out for a period of 6 months can decrease physical aggressiveness in the home setting. This has been reported in studies conducted in institutions and rarely reported in community based programs. 17 Stanley et al., carried out a pilot RCT to test the efficacy of Peaceful Mind, a Cognitive Behavior Therapy (CBT) based intervention program for anxiety in 32 patients with mild or moderate dementia. 22 Modifications were made from standard CBT, such as simplified materials, collaterals, more repetition and practice protocol, to accommodate the needs of patients with dementia. The intervention included up to 12 weekly in-home sessions for 3 months and up to 8 brief telephone sessions. In the control usual care condition the patients received diagnostic feedback. Evaluators blinded to intervention assignment carried out outcome assessments. Measures were administered at baseline, 3 months and 6 months. At 3 months clinicians rated patients receiving Peaceful Mind as less anxious, and patients rated themselves as having higher quality of life; collaterals reported less distress related to loved ones' anxiety. However, no positive effects were noted on patient self-reported worry, anxiety, or depression or on collateral depression. There was no change in results at the 6 month point of the intervention. The lack of positive results on the self-report measures may be linked to the basic problem of self-reporting in patients with dementia, while the lack of reduction in collateral depression could have been because there was a relatively low level of depression in this sub-group to start off with. In addition the collaterals were not always the primary caregivers and there was considerable variability amongst them in the amount of time spent with the care recipients. The fact that there was no positive impact at 6 months may also indicate a need for a longer intervention period.
Spector et al., also carried out a pilot single blind RCT to evaluate the efficacy of a modified CBT protocol for anxiety in patients with mild to moderate dementia. 23 The protocol was based on Beck and Clark's cognitive model of anxiety. 24 The caregivers played a role in supporting the patients in implementing the CBT strategies. Fifty patients were randomly assigned to CBT plus treatment as usual and treatment as usual condition. Assessments were carried out by research assistants at baseline, 15 weeks (end of treatment) and at 6 months follow up in the area of anxiety, depression, behavioral disturbances, and cognitive functions of dementia patients. Additional assessments were made in both the patient and caregiver in the areas of anxiety and depression, quality of life and patient caregiver relationship. At 15 weeks there was a reduction in anxiety in the patients which came close to significance and was maintained at 6 months. There were significant improvements in depression and it remained significant at 6 months. There were no significant results in any of the other areas for the patient or the caregiver. This study like the study by Stanley et al., 22 is a pilot study and shows promise but requires a larger study to determine efficacy.
Teri et al., carried out a study in assisted living facilities where the staff was trained in the application of behavioral strategies to manage behavior problems exhibited by patients with dementia. 25 Four assisted living residences were randomly assigned to the behavioral program and usual on-site routine training which included general information on the needs of older adults and how to work with memory impaired residents. The training for the intervention group emphasized teaching staff the ABCs (activators, behaviors, and consequences) of behavioral distress in order to alter the sequence of events that initiate or maintain resident-care problems. It also emphasized the staff's interaction with the resident. Post training, residents in assisted living settings where the staff received the training showed clinical and statistically significant improvement which was reflected on measures of resident behavior problems, depression, and anxiety; residents in control conditions did not show improvement but in fact deteriorated. Staff with behavioral training reported higher job satisfaction and significantly less adverse impact and reaction to residents' problems. The improvements were maintained at the six month follow up. The positive findings in this study with limited power is encouraging and indicates the feasibility of training staff in assisted living facilities to manage and care for patients with dementia (many of whom live in assisted living facilities in the earlier stages of the disease), using effective behavioral treatment strategies.
Behavior Management Directed at Problem Behaviors in Patients with Dementia as well as Caregiver Wellbeing
Teri et al., studied the outcome and impact of their behavior management program in another RCT where 95 family caregivers and care recipients with Alzheimer's disease were assigned to either the behavioral program or the control condition of routine medical care. 26 Behavior management consultants consisted of a diverse group of health care professionals who were provided training in the behavioral program. The consultants met with caregivers in their homes for 8 weekly sessions, followed by 4 monthly phone calls. The initial sessions focused on teaching caregivers the rationale and use of the A-B-C problem solving approach using examples of behavior problems the caregivers had faced. Later sessions focused on increasing pleasant events, improving caregiver communication and increasing care giver support. The monthly phone calls continued to build on the training and also supported caregivers in developing plans and strategies for new problems they faced. Masked interviewers conducted assessments at baseline, after treatment, and after 6 months.
The results indicated that there were significant reductions in the frequency and severity of care recipient problem behaviors and improved quality of life. The caregivers showed significant improvement in depression, burden and reactivity to behavior problems in the care recipient. The improvement was maintained at the 6 month follow up. The study indicates that community consultants can be trained to implement behavioral interventions with caregivers and the outcome is positive for both the care recipients and care givers at the six month follow up. However, examining the level of ongoing supervision would have been useful to determine the level of supervision required to maintain the impact. Another important aspect of such a program if it is to be applied for long periods of time is to take into consideration factors needed to ensure that intervention integrity is maintained, especially as there is decline in the patients' functioning.
Burgio et al., developed a manualized intervention involving functional analysis, problem solving, communication skills and cognitive restructuring which was delivered to 70 caregivers in the experimental group through workshops and in home training sessions. 27 Another 70 caregivers were placed in a minimal support control condition involving brief supportive phone calls and generic educational materials. The intervention consisted of a 3 hour workshop, followed by 16 in-home treatment sessions over a 12 month period and therapeutic phone calls between home visits. The sessions were aimed at providing information and developing caregiver skills in the area of behavior management techniques. It also involved teaching care givers skills of applying problem solving to themselves to increase pleasant events, enhance social support and self-care. Cognitive restructuring was utilized to encourage more benign appraisals of behavior problems and to find meaning and personal gain where possible. The assessments were carried out at the 6 month point of the intervention and the results indicated that both interventions had a significant impact on caregiver distress since both groups of caregivers reported being less distressed by the problem behaviors and also increased satisfaction with their leisure activities. Both interventions also resulted in reduced problem behaviors in the two groups. The investigators took into consideration the race of the subjects and found that the Caucasians responded better to the minimal support condition and the African Americans responded better to the skills training condition. Differential responses were also linked to whether the caregivers were spouses or not. The results support the beneficial impact of the behavior management program on the patients and the caregivers although the authors were unable to blind the study personnel to group assignment. This is a problem in psychosocial interventions and worth addressing. This study also draws attention to the need to take into consideration other factors such as race, culture and relationship to care recipient during the planning and application of interventions. An assessment at the end of the 12 month period of treatment and also a further follow up assessment would have been useful to ascertain the durability and impact of the intervention over a longer period of time.
In another multi-center RCT 158 caregivers were randomized to the intervention and control groups in 12 successive waves. 28 While the control group attended the traditional support groups the intervention group attended the psycho educative program developed by Folkman et al., 29 extended over 15 two-hourly weekly group sessions. The program consisted of two main components. The first component targeted improving cognitive appraisal of problem situations so that they shifted appraisal from a global stressor appraisal to a more specific appraisal of the stressor. Caregivers were encouraged to distinguish between changeable and unchangeable aspects of the stressor, leading to a better choice of coping strategies. The second component which was the coping component focused on the strategies of problem solving, reframing and seeking social support. With regard to problem solving, caregivers were taught the steps that have to be taken to clarify a target behavior that was changeable, utilizing behavioral techniques and finding an appropriate solution to help reduce the frequency and intensity of the problem behavior. The reframing strategy involved training caregivers to recognize their dysfunctional thinking and work on modifying them so that the emotional distress associated with the dysfunctional thinking reduces. 30 A third coping strategy consisted of care givers seeking social support. Assessments were carried out at baseline and at the end of the intervention period by assessors who were blinded to group placement. Results indicated that the intervention resulted in a significant reduction in the caregiver reactions to disruptive behaviors. There was also a reduction of behavior problems reported by the caregivers in the intervention group with the difference between the study and control group approaching significance. This RCT has shown significant benefits to the caregivers using a cost effective group approach. Their improved coping was also reflected in the significantly lesser desire to institutionalize the dementia subjects as compared to the control group. The positive trend of reduction in behavior problems in the patients with dementia is encouraging and it is possible that a longer intervention period may have produced improved and significant results. Similarly a follow up assessment after 6 months or more would have also provided more insight into the durability of the treatment. The findings may also indicate that the method of intervention delivery, that is, a purely group format may be less effective.
Gonyea et al., carried out a RCT with 80 caregivers which involved group training sessions for caregivers in the experimental group in a multi-component behavioral intervention extending over 5 weeks. 31 The intervention was aimed at reducing problem behaviors in patients with dementia, care giver distress and burden. It involved training caregivers in functional analysis and behavioral activation. Increasing caregivers' and care recipients' involvement in pleasant activities was an important component and caregivers were also guided on strategies to manage their own distress. The control group received a similar period of group psycho education. The outcome results based on assessments at the end of the intervention and six weeks after baseline assessment indicated that the training resulted in significant reduction in caregiver distress associated with problem behaviors but there was no reduction in global burden. There was a trend in the direction of greater reductions of problem behaviors in patients but it did not reach significance. The assessors however could not be blinded to the intervention condition at the post intervention assessment. This RCT is nevertheless important since it suggests that a brief cost effective targeted group intervention based on the principles of behavior therapy can be beneficial for caregivers and care recipients.
A RCT was carried out in the United Kingdom with 54 experimental and 59 control families who provided care to individuals with dementia living at home over a period of 18 months. 32 The care givers in the experimental group were given guidance by trained community mental health nurses (CMHN) in problem solving and stress-coping. The CMHN conducted the intervention over four consecutive weekly in-home visits. Subsequent visits were based on clinical judgment. The CMHN had clinical supervision throughout the 18 month period of the study. The control group received care as usual from the community mental health nurses. Assessments were carried out at 6, 12 and 18 months. Results indicated that while cognition declined in all the dementia subjects the problem behaviors reduced in the experimental group and the mood of the caregivers showed improvement at 12 months and 18 months. The control group on the other hand reported increased problem behaviors in the patients, reduced coping resources and worsening of depression in the caregivers. The eighteen month period of intervention with assessments at intervals is an important strength of this study. Improvement in caregiver mood was seen much later at 12 months and it was maintained at 18 months. It is possible that the intervention being less intensive after the initial 4 weeks had a role to play in the slower improvement which was nevertheless maintained at 18 months. It has also been suggested that behavior management delivered over a longer period of time can be protective and prevents mood deterioration 33 which was seen in this study. Attrition and inadequate protocol adherence by the CMHN were some of the problems associated with the study.
Gitlin et al., carried out a RCT on 272 caregivers and dementia subjects where the caregivers in the experimental group had up to 11 home/telephone contacts over a period of 16 weeks by health professionals. 34 The problem behaviors were conceptualized as being a consequence of interacting factors which could be patient based (unmet needs, discomfort/pain, incipient medical condition), caregiver-based (stress, communication style) and environment-based (clutter, hazards). The training helped caregivers to develop the skills to identify and eliminate, reduce or prevent the problem behaviors. The control group received no intervention. There was significant reduction of problem behaviors in the patients at the end of the intervention at 16 weeks and again at 24 weeks. Results indicated improved caregiver skills in managing the problem behaviors in the patients as well as decreased depressive symptomatology, burden and upset with problem behaviors overall. Caregiver benefits were noted at 16 weeks and again at 24 weeks. In the case of the caregivers in the control group there was a worsening in their wellbeing and their management abilities. This study utilized a targeted approach using a targeted measurement as well as intervention so that they identified and treated problem behaviors that was most salient to the caregivers. This approach is in keeping with a client centered and individualized approach which enhances intervention efficiency. However a longer period of intervention is likely to have been more effective as indicated by the fact that there was a trend showing improvement in communication at the end of the intervention but it did not reach significance at 24 weeks. Similarly, depression in caregivers showed significant improvement at 16 weeks but failed to reach significance at 24 weeks. Longer period of follow up assessments would have also been useful in bringing to light long term outcomes and durability of the treatment program.
DISCUSSION AND CONCLUSION
Almost all the studies reviewed have incorporated functional analysis or the ABC paradigm of problem solving as one of the strategies in the multi-component behavior management programs. The other strategies that were incorporated included behavioral activation and improving communication skills of caregivers. In the studies where the behavior management training programs incorporated training for caregivers in order to improve their well-being, cognitive restructuring, increasing pleasant activities and seeking of social support were used.
The length and number of training sessions, follow up consultation, format of training, and assessment tools has varied from study to study. Studies that have used a greater number of training and follow up/consultation sessions have reported better results. For example, Gromley et al., used a 4 session behavior management program which did not produce a significant reduction in the problem behavior targeted and also in caregiver burden. 16 Significantly better results were reported by Huang et al., 21 when the training sessions were followed by monthly consultations for 6 months versus follow up consultations for only two weeks. 17 This is in keeping with earlier reports that successful interventions of BPSD have typically utilized more than 6 sessions or 9 to 12 intervention sessions. 35, 12 Studies that have used a group format for training the caregivers in behavior management have been noted to not be as effective in reducing BPSD or improving caregiver well-being. 28, 31 This fits in with the fact that dyadic interventions involving the patients and their caregivers have been reported to be important in bringing about positive results for BPSD 36, 12 and this could explain the reduced efficacy of the group format.
In the studies that focused on the BPSD alone some of the studies also found that it had a beneficial impact on the caregivers. The studies have assessed different areas of caregiver well-being and some reported increased caregiver efficacy in managing the problem behaviors, 17, 21 reduced depression, 15 and distress associated with the BPSD. 22, 25 Others have found that there was no change in areas like depression, 22, 23 burden 16 and quality of life. 23 In the studies that focused on both the patients and also the caregivers all the studies reported benefits for the caregivers, such as reduced distress, 27, 32, 34 burden, 34 depression, 32,34 leisure activity satisfaction, 27 reduced adverse reactions to the BPSD, 28, 31 and reduced desire to institutionalize the patient. 28 Factors, such as the dyadic format of sessions with caregiver and patient, sufficient number of intervention sessions and follow up consultations as well as individualized planning and application of strategies are all factors that have been noted to contribute to beneficial outcomes for both patients and caregivers.
Treatment of behavior problems in Dementia is complex because of the progressive nature of the disease and the fact that the behavior problems have at their core the declining efficacy of brain functions. The problem behaviors can also be triggered and/or exacerbated by the physical as well as the psycho-social environment. As such the psycho social intervention for BPSD will need to be individualized and modified depending on the different stages of the disease and also the setting in which the patient resides. The typical management of the dementia patient is multi-faceted and a variety of treatment strategies have to be utilized. The research in the area of behavior management despite limitations shows promise as a useful and effective intervention which can be incorporated in the care of patients with dementia and also their caregivers at the same time.
